Scientists are in the constant search of novel materials, or innovative applications of existing materials to solve problems we face in our everyday life. Although graphene, the two-dimensional (2D) form of carbon, has been a star player for the past decade, there is a significant shift towards other noncarbon materials in recent years. Apart from the large family of transition metal dichalcogenides (TMDs), mono-elemental materials, such as phosphorene, arsenene, antimonene, and silicene, are rapidly gaining attention. Composites and heterogenous layered structures are also worthy of interest.
The direct generation of passively Q-switched lasers at a green wavelength has rarely been investigated in the past. Interestingly, a passively Q-switched Pr-doped LiYF 4 (Pr:YLF) green laser at 522 nm is demonstrated by Yan et al. using CdTe/CdS quantum dots as an SA. A maximum average output power of 33.6 mW is achieved with the shortest pulse width of 840 ns. The corresponding pulse energy and peak power reach 0.18 μJ and 0.21 W, respectively.
By using the gold nanorods as an SA, Zhang et al. demonstrate a passively Q-switched Nd-doped Lu 3 Al 5 O 12 (Nd:LuAG) laser with an average output power of 516 mW, pulse duration of 606.7 ns, and repetition rate of 265.1 kHz, respectively. This work represents the highest average output power among the reported nanosecond Nd-doped Q-switched lasers by gold nanorods-based SAs. To further develop the potential of silver nanorods for pulse generation in the 1.06 μm region, Wu et al. report a passively Q-switched Nd,Gd:CaF 2 disordered crystal laser with a silver nanorods-based SA. The single-pulse energy and peak power can be attained to 2.15 μJ and 2.06 W, respectively.
Interestingly, Zu et al. demonstrate a passively Q-switched diode-pumped Tm:YLF laser at 2 μm by using the graphene oxide as an SA. The shortest pulse width of 1.038 μs, the maximum repetition rate of 38.33 kHz, and the single-pulse energy of 9.89 μJ is obtained. A passively harmonic mode-locking Er-doped fiber laser is developed by Huang et al. using carbon nanotubes (CNTs)-PVA film as an SA. The laser exhibits a repetition rate of 580 MHz, corresponding to the 22nd harmonics of the 26.3 MHz fundamental repetition rate. The laser attests that it has potential to generate pulses with a high repetition rate by using CNTs.
Ren et al. fabricate a type of large-core double-cladding Tm-doped silica fiber with high refractive index homogeneity via the sol-gel method. By using the fiber as a gain medium and a semiconductor SA mirror (SESAM) as a mode-locker, they demonstrate high-power mode-locking operation with an average output power as high as 1.0 W and a pulse duration of 23.9 ps at 1955 nm, respectively.
Ge et al. demonstrate a single-mode dual-band pulsed master oscillator power amplifier laser source with simultaneous outputs of 10.7 W at 1061 nm and 25.8 W at 1548 nm through a dual-band pulsed amplification based on an Er/Yb codoped gain fiber. This laser source is a promising candidate for efficient ultra-wideband supercontinuum generation.
Finally, an invited review paper on the recent progress of mode-locked∕Q-switched lasers (e.g., fiber, solid-state, disk, and waveguide) in this emerging field is given by Guo. In addition, the related nonlinear optical phenomena are also summarized.
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